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© Process for preparing aryl piperazinyl-heterocyclic compounds. 

(§) A process for preparing a compounds of the formula 



fir -N 



/ \ 



I 
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or a pharmaceutical^ acceptable acid addition salt thereof, which comprises reacting a piperazine of the formula 



fir— N 



/ \ 



NH • <HZ> n / 



I I 



with an alkyl halide containing compound of the formula 



CL 
LU 
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Background of the Invention 

The present invention is directed to a novel process for preparing arylpiperazinyl-ethyl(or butyl)- 
heterocyclic compounds and their pharmaceutical^ acceptable acid addition salts. 

5 U.S. Patent No. 4,831,031 indicates that arylpiperazinyl-ethyl(or butyl)-heterocyclic compounds may be 

prepared by reacting an N-arylpiperazine with a fused bicyclic compound. This coupling reaction is 
generally conducted in a polar solvent (such as a lower alcohol, dimethyformamide or methylisobutylketone) 
and in the presence of a weak base, and preferably the reaction is in the further presence of a catalytic 
amount of sodium iodide and a neutralizing agent for hydrochloride such as sodium carbonate. 

io Yevich et al.. J. Med. Chem. , 29, No. 3, pp. 359-369 (1986), relates to a method of producing 1-(1,2- 
benzisothiazol-3-yl)- and (1 ,2-benzisoxazol-3-yl)piperazine derivatives. Several reaction schemes are dis- 
closed, including reaction schemes wherein coupling occurs in a free base. 

All of the documents cited herein, including the foregoing, are hereby incorporated in this application in 
their entireties. 

15 The present invention relates to a new and useful process for effecting coupling reactions of piperazine 
derivatives with alkyl halide derivatives that provide aryl piperazinyl-ethyl (or butyl)-heterocyclic compounds 
in greater yields than known methods. In the present invention, the coupling reaction is conducted in water. 
This aqueous based coupling process is not only more efficient but also has a much lower environmental 
burden since the handling and disposal of organic solvents are eliminated. This process has not shown 

20 formation of byproducts and does not require special isolation procedures, e.g., extractions, distillations and 
recrystallizations. 

Summary of the Invention 

25 The present invention relates to a novel process of preparing compounds of the formula 



30 




and the pharmaceutical^ acceptable acid addition salts thereof, wherein Ar is naphthyl optionally substi- 
35 tuted with one to four substituents independently selected from fluoro, chloro, trifluoromethyl, methoxy, 
cyano and nitro; quinolyl; isoquinolyl; 6-hydroxy-8-quinolyl; benzoisothiazolyl and an oxide or dioxide 
thereof, each optionally substituted with one or more substituents independently selected from fluoro, 
chloro, trifluoromethyl, methoxy, cyano, and nitro; benzothiazolyl; benzothiadiazolyl; benzotriazolyl; benzox- 
azolyl; benzoxazolonyl; indolyl; indanyl optionally substituted by one or two fluoro; 3-indazolyl optionally 
40 substituted by 1 -trif luoromethylphenyl; and phthalazinyl; 
n is 1 or 2; and 

X and Y, together with the phenyl to which they are attached, form a ring system selected from 
quinolyl; 2-hydroxyquinolyl; benzothiazolyl; 2-aminobenzothiazolyl; benzoisothiazolyl; indazolyl; 3-hydroxyin- 
dazolyl; indolyl; spiro[cyclopentane-1 ,3'-indolinyl]; and oxindolyl; wherein said ring system may optionally 
45 be substituted with one to three substituents independently selected from (C1-C3) alkyl, or with one 
substituent selected from chloro, fluoro, benzoxazolyl, 2-aminobenzoxazolyl, benzoxazolonyl, 2-aminoben- 
zoxazolinyl, benzothiazolonyl, benzoimidazolonyl, benzotriazolyl, and phenyl optionally substituted by one 
chloro or fluoro; 

which comprises reacting a piperazine of the formula 

50 




fir— N NH • <HZV II 



55 

wherein 2 is fluoro, chloro, bromo, iodo, methanesulfonate, trifluoromethanesulfonate, or trifluoroacetate; n f 
is 0 or 1 ; and Ar is as defined above, with an alkyl halide containing compound of the formula 

3 
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of sa.d pipeline with said a.ky. ha.ide con^g T^s^Z "J"*** * effect *• C0U P«"9 
Pharmaceotically acceptable acid addition salt. PrefeST 1 " T'^ ,he co ^sponding 

hydrohahc acid, and the mixture is heated o abouf 1 1? ° f ^ * Uti " 2ed to neutra '*e the 
compound of formula, is reacted with aqueous X^Z* ^T^T*' &pecta ^ preferably ' *• 

The optional substitution in the naphthy. STSSSTm '* hydroch,orid ^onohydrate. 

oxmdo.y. group, respectively. Examp.es of 2LZt££L T £ " ^ "'^ ° f the "*P>*hy. and 
ethy.ox.ndo.yl and 6-fluorooxindo.yl. The optional 12! OT u 6 * 0ra,aphtf,yl ' 4-methoxynaphthy. 1- 
indany, group. Preferred substitution XTl^^™"^^ b h the SatUrated * ^ 
or one et"y>- ° W by (Cl • C3)alk y' ,s °y one to three methylene groups 
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•-■5^^^ P-ence of a neutralizing agent for 

carbonate or potassium carbonate; S^S^^J^^J^ cart *™** suchVsoaium 
sucn as tnethylamine or diisopropylethylamine. o.camonate; hydrides and tertiary amines 

substrate an be press* ,„ excess S "W'»»S can be present in equal molar amounts or one 

~£ iSrjS^%^-.* "3*- "*« me „ M o, f™ ^ „. to five 
to ten „„, U mes of water based onte we^o gm^^s"? fT" eXCess ** fr<>m *« 

In a more pretend embodiment, tb? WKeefTmi. L ! teM * > prese "" in 
molar equivalents of , oeowiaing egem bSel oo t^ZSZTZ?,** " abM to *~ 

2 za^ss irssr* * - ~ ™ ^ ssss? 

100-C. The flask is cooled general to Z^SSS^J 1 * iem ^^e will generally be aboS 

the r but ^ to fr ~ 

manner ^^^^TS^J " ^ ' " ^ a 

equivalent of a pharmaceutical^ acceptable acW ^Z. ? **** (l) with about one chemical 
n.ques are employed in isolating^e^TLSve^Shf and ^rystaHization tech 

tartanc, atrk , gluconjc ^ ba J^^ ' «"«*» «* are acetic, lactic, succinic, maleic. 
hydrobromic, hydroiodic. sulfamic, sulfonic. £. rSSJSS? h Ph ° SPh ° riC - Chloric 

The monohydrate may be prepared by reSo »! ?! ben2enesu,fo ™, and related acids. 
P'Peraz,ny.)ethy.)^c nlorc . 1) 3. din .^olZj^Zl anhydr ° us ^-(^l^-benzisothiazol-S-ylH- 

- - m. „ foo_ „, from abTrZ ^^XSSSTJ^S^ 



WSDOCID: <EP 



0584S03A1 I > 



3 



EP 0 584 903 A1 



to about 65 °C. Depending on the reaction temperature and other conditions, the reaction time generally 
ranges from about 2 hours to about 48 hours, conveniently about 3 to 24 hours. The concentration of the 
hydrochloric acid in the reaction solution ranges from about 0.3 to about 3.0 M, and preferably about 0.7 M. 

The neuroleptic activity of the compounds prepared by the process of this invention makes them useful 
5 for treating psychotic disorders in human subjects. For example, these compounds are useful for treating 
psychotic disorders of the schizophrenic types, and in particular the compounds are useful for removing or 
ameliorating such symptoms as anxiety, agitation, excessive aggression, tension, and social or emotional 
withdrawal in psychotic patients. 

The neuroleptic compounds of formula I and their pharmaceutical^ acceptable salts (hereafter also 
10 referred to as the "active compounds"), can be administered to a human subject either alone, or, 
preferably, in combination with pharmaceutically-acceptable carriers or diluents, in a pharmaceutical 
composition, according to standard pharmaceutical practice. A compound can be administered orally or 
parenterally. Parenteral administration includes especially intravenous and intramuscular administration. 
Additionally, in a pharmaceutical composition comprising an active compound the weight ratio of active 
75 ingredient to carrier will normally be in the range from 1:6 to 2:1, and preferably 1:4 to 1:1. However, in any 
given case, the ratio chosen will depend on such factors as the solubility of the active component, the 
dosage contemplated and the precise route of administration. 

For oral use of an active compound the compound can be administered, for example, in the form of 
tablets or capsules, or as an aqueous solution or suspension. In the case of tablets for oral use, carriers 
20 which can be used include lactose and corn starch, and lubricating agents, such as magnesium stearate, 
can be added. For oral administration in capsule form, useful diluents are lactose and dried corn starch. 
When aqueous suspensions are required for oral use, the active ingredient can be combined with 
emulsifying and suspending agents. If desired, certain sweetening and/or flavoring agents can be added. 
For intramuscular and intravenous use, sterile solutions of the active ingredient can be prepared, and the pH 
25 of the solutions should be suitably adjusted and buffered. For intravenous use, the total concentration of 
solutes should be controlled to render the preparation isotonic. 

When an active compound is to be used in a human subject to treat a psychotic disorder, the daily 
dosage will normally be determined by the prescribing physician. Moreover, the dosage will vary according 
to the age, weight and response of the individual patient as well as the severity of the patient's symptoms. 
30 However, in most instances, an effective amount for treating a psychotic disorder will be a daily dosage in 
the range from 5 to 500 mg, and preferably 50 to 200 mg, and optionally 50 to 100 mg, in single or divided 
doses, orally or parenterally. In some instances it may be necessary to use dosages outside these limits. 

The following examples are provided solely for the purpose of further illustration. 

35 Example 1 

5-(2-(4-(1,2-benzisothia2oh3-yl)-1-piperazinyl)ethyl)-6-chloro-1,3-dihydro-2H-indol-2>one hydrochloride 

In a clean 12 liter 3 necked round bottom flask there were placed 500 grams (2.28 moles) of 3- 
40 piperazinyl-1,2-benzisothiazole; 525 grams (2.28 moles) of 2-chloroethyl-6-chlorooxindole; 535 grams (5.05 
moles) of sodium carbonate and 2.54 liters of water. 

The materials were combined and refluxed at 1 00 • Centigrade overnight i.e., for at least about 9 to 12 
hours. (Due to the fact that this mixture bubbles up after 4 hours at reflux, adequate head space is 
required.) 

45 After approximately 16 hours the flask at reflux was cooled to room temperature i.e., generally from 
about 20-25 °C and the mixture was stirred for approximately one hour and then filtered. 

863 grams of a tan colored free base was recovered (91% weight yield). High pressure liquid 
chromatography (HPLC) shows this product to be 94.5% pure without purification. This free base product 
was characterized by proton NMR, thin layer chromatography, and melting point, i.e., m.p. 21 8-220 *C 

50 The free base was then converted to the hydrochloride salt and isolated in 86% weight yield and was 
characterized by proton NMR, thin layer chromatography, low resolution mass spectroscopy, high pressure 
liquid chromatography and melting point, i.e., m.p. > 300 °C; MS (%): 488(1), 256(4), 232(100), 177(15); 
Analysis for C21 H 2 iCIN 4 *OS» HCI* H 2 0: C 52.50, H 4.71, N 11.39. Found C 52.83, H 4.93, N 11.42. This 
product was 99.5% pure compared to the analytical standard. 
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Example 2 

Preparation of 5-[2-F4-q ,2-benzisothiazol-3- yl)-1 -pipera2in V ltethyl]-6-chloro-1.3-dihydro.2H-ind 0 |-2-one - 

A 20-gallon glass lined tank, under a nitrogen atmosphere, was charged with 33.5 liters of water and 9 4 
2r S T 9 K S °?T C ^" ate <denSe ' 891 m0,eS ' 3 4 eq >- The resultin 9 mixture was stirred to give a 
S2Sh%?l" 0 ?J n . 9 ° f 2 ^ toroeth y'^^indote (27.8 moles, 1.06 eq.) was chJged 
followed by 6.7 kg of 3-p,perazinyl-1,2-benzisothiazo.e hydrochloride (26.2 moles, 1.0 eq.) This was stirred 

ra^hvTNpfo " T' C) /, After 11 h ° UrS ^ reaCti ° n W3S Sam P ,ed f0r h '9 h Pressure liquid chromat^ 
X ( , } T UX WaS continued for an °t^r 2 hours then the reaction was cooled to 25 -C 

: d m ; I"! rl J h ° Ur 7,16 Pr ° dUCt W3S ° bSerVed and found to be essentia "y <™ from lumps and 

h u :rr? ? e r^ c i was co,iected by fiitration ° n a 3 °" Lapp - a 14 ^ *»* ™» ad ded t0 

the tank and cooled to 12'C and then used to wash the product. The cake was pulled as dry as possible 

then r ?f 5 T 10 ^ t3nk a ' 0n9 wHh 40 lit6rS ° f iSOpr ° p y' a,coho, < ,P0 >- ™* was cooled and 

freshen V h T T ^ Pr0dUCt W3S CO " eCted by fHtration - ^ caka wa * cashed with 13.4 liters of 
fresh IPO, then dried under vacuum at 30 to 40 * C. 

vtawJ^ 3 ^ ^ ^ ""^ COmp0und was obtained « Thi * was in excess of the theoretical weight 

yield due to some residual carbonate in the crude product. 

20 Example 3 

Reorganization of 5-r2-r4-(l,2-ben^^^^ 

naiJZ *JlT V 1 °£K°l?' aS8 *** tonk " M char9ed 9 0 k9 of the material <* Sample 2 and 86 
£ fL^** ° fUr T..f rHF) J he S ' Urry W3S heated t0 reflux and held for 1 hour. The hazy solution was 
fnd ?£? fr^nE 3 , SP T^ r PreC ° ated "" h ,ilter 3id and backed with a "'tor to a clea n, dry. 

Annthf nVu ,S med * ank °" 3 ' OWer l8VeL The batch was concentrated by vacuum distillation 
Another 8.3 kg of the matenal of Example 2 was dissolved in 83 gallons of THF in the upper tank This was 
filtered to the lower tank. The tank lines and sparkler were rinsed with 10 gallons of THF The batch was 
concentrated to about 22 gallons, then cooled to 5-C and stirred for 1 hour. The product wL collected 

,n the "tank Z ^ * T" 0 " °" * 3 °" ^ Then 20 9a,,0ns of fresh spec ™ were coo 2 
j , he tank anc I used to nnse the product cake. The product was collected and dried under vacuum at 
45 C; y.eld.ng 9.05 kg of product (83.8% yield for the coupling and recrystallizatioh) 

35 wim T 9 h 9 e 7S°as U s C ay matChed ^ ° f * ****** Sh ° Wed the COrr6Ct retention time HPLC 

Example 4 

Preparation of 5-[2-f4-(l .a-benzisothiazol-S-vD-l -piperazinvnethvlve-chloro-I.SKfihvdro^H-indol^-one 

A 250 milliliter (ml) flask was changed with 25 ml of water and 6.91 grams (gm) of Na 2 C03 (65 3 
T '.K-tTi ^ miXtUre W3S ^ 8firred to 9ive 3 solution - To the s°'"tion was changed 4^8 gm of 2 
SSSESIST^ (20.35 mrnole, 1.06 eq.) and 4.90 gm of 3-pipera.inyMVbenSo^^ 
hydrochlor.de (19.2 mrnole. 1 eq.). This was stirred and heated to reflux (approximately 100 -C) The 

HPLC assay The reflux was continued for another 2 hours than the reaction was cooled to about 20 -C and 

£J£?JST 1 h ° Ur ^ Pr ° dUCt WaS 00 " ectod by ««r a «°n The cake was pu.led 7s dry as 

possible and the product was returned to the flask together with 25 ml isopropy. sicohol (IPO) The product 
was collected by filtration, washed with a small amount of IPO and dried under vacuum 

After drying. 7.29 gm of the title compound was obtained, representing a weight yield of 921% The 

^^zzszus? nuctear ma9nMc — u > - ----- 
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Claims 

1. A process for preparing a compound of the formula: 



6 
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or a pharmaceutical^ acceptable acid addition salt thereof, wherein 

Ar is naphthyl optionally substituted with one to four substituents independently selected from 
io fluoro, chloro, trifluoromethyl, methoxy, cyano and nitro; quinolyl; 6-hydroxy-8-quinolyl; isoquinolyl; 

quinazolyl; benzoisothiazolyl and an oxide or dioxide thereof each optionally substituted with one or 
more substituents independently selected from fluoro, chloro, trifluoromethyl, methoxy, cyano, and 
nitro; benzothiazolyl; benzothladiazolyl; benzotriazolyl; benzoxazolyl; benzoxazolonyl; indolyl; indanyl 
optionally substituted by one or two fluoro; 3-indazolyl optionally substituted by 1-trifluoromethylphenyl; 
75 and phthalazinyl; 

n is 1 or 2; and 

X and Y, together with the phenyl to which they are attached, form a ring system selected from 
quinolyl; 2-hydroxyquinolyl; benzothiazolyl; 2-aminobenzothiazolyl; benzoisothiazolyl; indazolyl; 2- 
hydroxyindazolyl; indolyl; spiro[cyclopentane-1 ,3 , -indolinyl]; and oxindolyl; wherein said ring system 
20 may optionally be substituted with one to three substituents independently selected from (Ci -C 3 )alkyl; 

or with one substituent selected from chloro, fluoro, benzoxazolyl, 2-aminobenzoxazolyl, benzox- 
azolonyl, 2-aminobenzoxazolinyl, benzothiazolonyl, benzoimidazolonyl, benzotriazolyl, and phenyl op- 
tionally substituted by one chloro or fluoro; 

which comprises reacting a piperazine of the formula 

25 



Or— N NH • <HZ> n ' I I 
\ / 

30 

wherein Z is fluoro, chloro, bromo, iodo, methanesulfonate, trifluoromethanesulfonate, or 
trifluoroacetate; 

n' is 0 or 1 ; and 

35 Ar is as defined above, with an alkyl halide containing compound of the formula 



40 




I I I 



45 wherein n, X and Y are as defined, above and Hal is fluoro, chloro, bromo or iodo, in water with a 

reagent to neutralize the hydrohalic acid, heating the mixture under conditions which are suitable to 
effect the coupling of said piperazine with said alkyl halide containing compound and, if desired, 
preparing the corresponding pharmaceutical^ acceptable acid addition salt. 

so 2. A process according to claim 1 wherein n* = 1 and the piperazine salt is a hydrochloride or triflate salt. 

3. A process according to claim 1 wherein the coupling of the piperazine with the alkyl halide containing 
compound is effected in the presence of a neutralizing agent. 

55 4. A process according to claim 3 wherein from about one to five molar equivalents of a neutralizing agent 
based on the substrate not present in excess is used with from about three to ten volumes of water 
based on the weight of the substrate not present in excess. 
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7. A process according (o claim 6 wherein me neutralising agen, „ 

9. A process according to claim I wherein the mixture is heated (o about reflux temperature. 

10. A process according to claim 9 wherein the temperature ol reflux is about 100-C. 

dfl^ZH-indoKUone hydrechlorfd. menohSSre. beraSO,h ' a2 ° | - ^H»P«.««yl)«l»tHW*» M a. 
cooling the mixture and filtering oil «?pSS. " ""^ abOU * 8 10 16 holre 

wato, based op th. weigh, T^^Z^IZ^T *°" '° "° ,U ™ S - 

,5 - isr w^srri; 1 and *- — — -*-«■ - • - 

16. A process according lo claim ts wherein fhe neuwliang a ge„, | s 

a,M — ~ ~» — 

«. A process according to claim 17 wherein the temperature of reflux is about 100-C. 
dihydrc-aH-irxfOl-srenehyd™^^^ 
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